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(57) Abetrmci 

The method diacloaed of finfihing a wall involve* lowering tad hermetically joining a casing column (2) tha wall (11) with 
shaft tectum (3) and filter (4). Before lowering tha pieces Into the well (11), at least ana of the pipe* (12) of the shaft taction (3) 
with filter (4) it thaped in auch a way at to create at It tat two longitudinal oorrug ttions (13) and cylindrical ends (25) with 
threadt (26). The productive layer (18) it then opened up, and nace the theft section (3) hat been lowered Into the said layer, 
tht thaped pipe (12) it expanded to eecure the shaft taction (3) in the well (11) and to teparaU non-productive and productive 
Isyers. 



(57) P«4>ep«r 



Cnocod 3a^H^KBaHim cTpo:rrejn>cTBa ckbslkhh, BKJEmsxr b 
ceOH pa3fleJH>HHa cnycK b CKBaxnfly (II) a repweiriniHoe coe- 
jimenze b nocjiemeii kojiohhh oCca^HHX Tpyd (2) is xboctobe- 
Ka (3) c SHJEbtpofca (4). Hepejt cnycKOM s cKBasHHy (II) do 
MeHsmefi tfepe ojfly Z3 Tpy<J (12) XBOcroBHKa (3) c qiwltpom (4) 
DpoiHJiHpyioT c 0<5pa30BaHneM no ueHweii Mepe otjx npojrojnr- 
HHX T05P (13) H IIHJD3 gflpirae CKHX kdhudb (25) c pe3i(5aME (26). 
IIpOajitTBBflHfi HJQaCT (18) 3aTeh5 BCKDHBSIDT E BOCJie CUJCKR B 

Hero XBOCTOBiuca (3) DpogjMBHyx) Tpydy (12) pacnmpnoT jcto 
3aKpen^eHaa XBOCTOBraa (3) b cKBasEHe (II) 0 pasotfmeHHH He- 

npO^KTHBHHX DJiaCTOB OT Hp OJiyKTtf BHHX« 
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CIIOCOB SAKAffDEAKHS CTPOKTEJE&CTBA CKBASKHH 
OdJiacTB TCXHUKU 
H30C5peTeHae othochtch k dypeHao, a HMeaHO - k cnocotfy 
3 axa h^chbs huh cTpofrreJiiCTBa CKBaEHHH. 

5 Haadojiee s&e&ktzbro HacToaiqee H30(5peTeKHe uoxeT 6m h 

HcnojiB30BaHO b CKBasgaax, menajsx TopmonTajihrniR yrocTOK 
ctbojb, npodypBHHHH b npojtyKTHBHOM njacTe, a Tarae b cjiy- 
H3KX t jcoraa HeseJiaTejiLHO yMeHimaii snaweTp cKsasHtm, h npz 
HajuriHH yqacTKOB b HHTepsajie ycTanoBKH XBOcTOBiuca, cJiosefi- 

10 hicc cjiadocneweHTjipoBaHHHMH noponaMH, rae iweBT uecTo odBajm 
nopojm, xaBepH03Hue 30m h 30hh norjiomeHra npoMHBoraofl ote- 
kocte, ocJitiho nepeKpuBaeMHe npoMSKyTOHHHMH icojioHHaMH Tpy<5 
zjzh KOJioEEaMH - "jieTyTiKaMn" . 

npejose cTBynnaS ypoBGHB tcxhzkh 

15 Ilpn 3aKaH^HBaHHH CTpOKTSJttCTBa CKBaHHEH hsoOxojbmo 3a- 

KpeEHTB ee cTesxcy b HETepaane npoayicraBHoro luacxa, tocxJh 
npejioTBpaTOTi odBajEBaHae nopojcH h, ksk cjie^cTBiie aToro- 
yxyppieEze uocTyujiBEsm npojjyKrjHH b CKBaszay H3 upo^kthbho- 
ro njoacTa. Jinn sto2 neza b 3 one npo^yRTHBHoro njiacra cK3a- 

20 sehh ycTaKaBZZBa&T xboctobhkh c $iwi>TpaMH. KpoMe ?oro, b 
HETepBajie ycTaHOBKE xboctobhkob c onjo>TpaMJi tjacio BCTpe^a- 
iotch 30 eh ocJioaHeECi, TaKHe KHK Hajmae KSBSpH , 0(53aJIOB no- 
po^u» BojionpoaBJieHHH, norjiomeHHe npo^HBO^BOfi suwkoctix, npa- 

MHKaEHe X UpO^yKTEBHOMy BJHCTy H8 npo^yKTEBHux yqaCTKOB HJIH 

25 npepHBame ero Tara&ra y^acTKaMB. B srax cxpiasa. HeotfxoOTMo 
HanesHD pa30dmHTi> yKasaHHHe yqacTKH z sohh ot upo^yKTHBHo- 
ro n^acTa. Bee sto ?pedye? Cojnmx waTepsajaHHX 3aipaT b 
npaweHeHM cnenaaaHoro c^oshoto DdopyEOBairaa. 

H3 Bee teh Tpn npHHEtfU3Z2jn>E0 oTJnnaOTEXCH 2pyr ot flpyra 

30 cnocoda ycTasoBKa xboctobekob c SsutbTpaws, npsMeHneane nps 
3axaH^HBaH2J3 c TpoiiTe JHbCTBa .CKBasHH: noOTecKa na ueueaTHOu 
Kaiise, Ha kjtuhmx 2 Ha onopHoS ODBepxnocra ( "CnpaBOHHUK 
do KpecJieKED HegjraHHX a ra30Biix cKBasaH", A.H.EyjiaTOB, 
1981, c.I37-I46>. 

35 CyTB cnocoda ycTaHOBKH XBOCTOBiuca c qpmiBTpoM Ha ue- 

MeHTHDM KaMHe saKJurcaeTca b noA^eue TaMnoHasHoro pacTBopa 
na bck> jyiHHy xbcctobhkb , yxepazBaeMoro Ha Becy djypmiBHHKH 
Tpy<5a?AH f y^aneHHE TaMnoHasHoro pacTBopa, no^HHToro Bume 



WO 55/0347* 



PCT/RU93/00173 



XBOCTOBKKa, H OTCOeOTHeHHH CypHJIBHHX Tpy(5 OT XBOCTOBZKa 

tojuko nocwre odpa30Baium b saTpydHOM DpocTpaacTBe neMeiirao- 
ro KaMHE. 

Ho^BecKa xboctobhkob c ciuiiTpauui Ha kjihhmx ocyiaecTBEH- 

5 €TCH TOJIiKO B OdcaEeOHOM CTBOJie CKBaEHHH, rfle HeT E3H0Ca 

BHyTpeaHeB noBepxHocTK odcaHHHX Tpyd f nyTeu saiuiBHHBanEH 
xBocTOBHKa cJiadKEMH, pacnojioKeGHHiE aa Eap7EH02 CDBepXHD- 

OTB nOflBeCflHX yCTpOflCTB, KOTOpHe BZO£HT B KOJUHeBOfl MeSKO- 

jioHfiuB sasop« 

10 3tot cnocod fleDpaaeflrw npn Ma-ma (Meaee 30 mm) Komne- 

bux 3asopax t ecjm cnycit XBocTOBHKa conpflxea c npopadoTKofi 

OCJI0EH6HH0rO CTBOJIB CKBaSEHH 2 paCXaEHBaHHeM XBOCTOHHKB, 

xoraa BHyrpeHHHH nosepxaocTB odcajxaoii kojiohhh, b KOTopofi 
njiaHHpyeToi yciaHOBKa, maesT HesonycTmjHfi 113 hoc , koito Bee 
15 XBocTOBHKa c faafcTpoM opeBumaeT 1000 kH. 

noraecKy xboctobhkob Ha ynope ocymecTBJUDOT Ha CTanH- 
oHapaHx yqacTKax cKBaszau, me yse odpa30BaHa onopaan do- 

BSpXHOCT*, B Ka^eCTBe KOTOpoft HCnOJTb3yX)T: npOTO^KH BHyTpH 

naTpyCKOB, BpiicoejiKHfleMHx k EzraeMy xcoany nperonymeil kojioh- 
20 hu; BepxHHfi KOHeu panee cnymeHHoro XBocTOBHKa; 3oay nepe- 
xoaa ot dojmuero jmaMeTpa k Merameuy npn jpsyxpasMepHofi -npo- 
wesyTOHHofl KOJioHHe, KOTopofi odcaseHa CKBasHBa. 3tot cnocod 
upmemt mssh npu jcjiobehx cnycKa XBocTOBHKa no 3aaaHH0ii 
rjiydHHH. Itea^e no^BecHoe ycTpoftcTBO x&ocTOBEKa He aofiaeT 
25 ao ynopa h He cpadoTaeT. 

He^ocTaTKaMB yKasaHHHx cnocodoB ycTaHOBRZ xboctobhkob 

C Cfl^TpaWH UpH 3aKaHOTBaHEH CTpOHTeJILCTBa CKBaSHHH HBJIH- 

dtch :cyseHHe npoxD^Horo ceneHJiH cxBazHHU 23-3a neodxosEMO- 
CTH Dp2M6HeHEH pa35>e jwzTexeTi U UOOTeCHHX yCTpo3CTB # KOTO— 

30 pue onycKara BHyrp* yse odcaseHHoa ckbsshhh , He oc5xo,hbmocti> 
npmeneuzst cjioshux do KOHorpymzn pa3teflHHHTejrefi z nojiBec- 
hhx ycTpoflcTB, a Taicse orpaHE*eHHocT£ upmeHeHfia, odyanoB- 

ZeBBBR B03M0KH0CTM) DOffBeCKH XBOCTOBHKOB TOJILKO B OdcaaeH- 
HOM CTBOJie CKBaEZHH ( KpOMS CDOCOda yCTaHOBKH Ha UaMeHTHOM 

35 KaMHe). 

KpoMe Toro, He^ocTaTKOM cnocoda noflBecKn xboctobhkob 

0 $HJEBTpaMH Ha IjeMeHTHOM KaMHe HBJHeTCH HeOdXOEHMOCTB 

netJeHTiipoBaHUH XBocTOBHKa, ^to CBH3BH0 c doJBjnuMH 3aTpaia- 
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m uer.ieHTa a BpeMenn na nposeneHiie padoT 2 osmraaiie 3aTBep- 
^eBSHi-iH ijeMeETHoro pacTBopa. Ilpa stom H60(5xootmo ocymecTa- 

J1HTL nOCTOAHHJtt DpOMHBKJ CKBOSHHK UOCJIS HeMe HTHpOBSHEH 

XBOcroBMKa b Te^ieHHe Bcero Bpeweaa osomamiH 3aTEep^eBamH 
5 ueMeHifioro pacTBopa c OAHOBpeue hhhm BpanjeHBeM <5ypEJH>Ho2 
kohohhh. nparor.?, padoTe no aeMeHTHpoBaaiDD xboctobbkob npn- 
cyw aBapun, Taicne , Hanpiwep, Kax: HeBO3MOKH0CTB oTcoeaHHe- 

HHH KOJIOHHH dypHJttHHX Tpyd OT XBOCTOBHKa, BCJUe^CTBHe npHMe- 

HeBLHH pesLtiosux paateOTHHTejiefi; npope3atme odcaamcc Tpyd e 
10 3adypHBaHHe hoboto ctbojei npz pa3(5ypflBaHflja ocHacTKH b 73Jtob 

coegBHefiaS cbkhhS Tpyd jt ^pjrmx. 

Kpowe Toro, jprc EHUOJiHeHSH padorr no ueiieHTapoBaKm 

zboctobhkh Heodxoama cooTseTCTsyraiaa Texffluca (neMeHTiipo- 

BO^Ese arperaTH) z dpurajm padoixcc. 
15 Eme ojhhm flegocraTKOM aioro cnocoda HBJweTCH HeBOSMOH- 

HocTi ero npEMGHeEM upa Hajnrcns 30H norjiomeara b nHrepBane 

yCTaHOBKH XBOCTOBHKH. 

H3BecTeH TaKKe cnocod 3aKairraBaHra CTponTejiBCTBa cKBa- 
shh (SU t A, 1659626), BKjno^anuafl b ceda mojihwib soh ocjiok- 
20 aeHHfi dypeHHH, pacaojioxeHHHX Bume npogyKTHBHoro nJiacTa ao 
ero BCKpuTBa, cnycK b cKBaaniHy kojiohhh oficajtHHx Tpyd c 

$ZJIBTp0M-XB0CT0BHKOM H H6HTpQT0paMH , 3aC0JIEeHBe $HJH>TpOBOfi 

30HH cKBaraHH BpeweHHo 3 a Kyu opHBaumEM waTepnajiQM n aeweHTH- 
poBaaue kojiohhh odca^HHX Tpyd npa repueTZHHOM passeOTHeHHH 

25 nOJIOCTH QEJBTpa-XBOCTOBHKa OT nOJIOCTK KOJtOHfiH nepeM£nKoi! f 

pa3pymaeM0fl cocae ee neMGHrapoBaHHH. 

3tot cnocod He odecne^HBaeT HasezHoro pa30dmeHiiff npo- 
jtyKTKBHoro miacTa ot nepeuemniUDccfl c hem Henpo^yKTHBHax 
yqacTKOB jz Bumejiesaiimx ot npoflyranBHoro naacTa HenpoKyKTHB- 
30 hhx roprooHTOB, BCJieacTBfle HenoJiHoro ynaJieuzn dypoBoro pa- 

CTBOpa H3 HaiUlOHHHX H T0pH30HTaJEbHHX jrqacTKOB CKBaggHH, B 

kotdphx npoacxoOTT oca^eHfle TBepaofi Sa3H H3 dypoBoro pa- 
cTBopa npn ero uppxyjimzx. 3to ycyTydJiaeTCH HenaaHHM yaa- 
nezzm rjmracToS kopke, a b aecTax jjxajienm ee noBumaeTCA 
35 onacHOCTt odBajinaaHra nopoA t hto TaKKe cmisaeT Ka^ecTBo 

H30JIHXXH2 CJiaCTOB» 

KpoMe Toro, Ha ysa3aHHHx y^acTKax cKBasHHU He y^aeTCH 
UBjuiewum odpa3ou ueHTpnpoBaT& aKcnjiyaTaiXHOHHyo KOJioHHy, 
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ocofieaHO b cjiatfocneMeHTHpoBaRfiux nopojrax, B3-3a giasmBa- 
hhh ueHTpaTopoB b ety nopopy, too npennTCTBye? nojjy^eraBO 
paBHOMepnoro no tojujehb CTeHKE neMeHTHoro fcojuca. 

Ene oxewa HeflocTaTicow 3Toro cnocoda aBJiaeTca daoKEpo- 
5 BaHue ^acTH npo^yKTHBHoro aaacTa ueMeHTHHM pacTBopoM, no- 
crynaKHUHM b ftmiBTpoByK) 30Hy cKBasHHH rpfl ueMeHrapoBaHnn ko- 

AOHHH OtJca^HHX Tpjd, BCJieflCTBHe BHDBJieHEH E HHKOflJieHHH Bpe- 

MeHfio saKynopHBaxnuero Marepnajia b HnsHefl (;hohho2) ^acTB ro- 

paSOHTaJIBHOrO CTBOJEl OpH 3Ha^HTeJIBH0fi erO CpOTHSeHHOCTH B 

10 odpaaoBaBOH nycTOT b BepxHefl tooth ctbojei, ROTopue aanojiHfi- 
men. ixmewrsm pacTBopoM Dps ueueHnapoBaflHE odcajima ko- 

JIORH. 

HancSojiee 6jhl3KZia do TexHrnecKofi cymaocTH k 3sjibjih6mo— 
My HBJiHeTCH cnocoti 3aKaHHHBaara cTpoHTeiiBCTBa ckbekseh c 

15 r0pH30HTaJCBHHM ysaCTKQM CTBOJia, npOdypeHHHM B UpOJjyKTHBHOM 

DJiaCTe, .( Baker Hagbes, USA "Baker Hugbes technology forum", 
Com, 6-11 f 1991, c. 23-25) 

BKtoHaKmHfi b cerin cnycK b CKBaKBHy Ha kojiqzrb otfcaUHHx Tpytf 
XBocxoBEKa c BpejjBapHTeJEbHo nep$opapoBaHHHM $HJO»ipoM v pasoG- 

20 meEHe saKOjioHfloro npocxpaHCTBa b 30He npojayicTHBHoro iuacTa 
ot BameJiesangg z BepeMeEannaxcH c hem HeupojyKTHBEHX njiacTOB 
HapyxHHMH naKepaME e xxeMeETHpoBaiue kojiouhh odcaamoc Tpyd 
same xBocTOBHKa c $iuibtpom c BOMomBE) neMeHTEpoBOHfloft fjyfTH. 
Ochobhhm He^ocTaTKOM dtoro cnocofia hbotstch to, hto c 

25 bomoqbs) DaKepos e ijeMeHrapoBaHHH HaanaKepHoro xojrmeBoro 
npocTpaHCTBa fie odecneizBaeTCH HaaeacHoe pasofimerae 3axojioH- 
Horo npocTpaHCTBa b 30He npojjyKTEBHoro anacTa ot BHmejiesa- 
mm h nepeaesaMmxcji c bem HenpojyKTEBHHX miacTOB, ocodea- 

HO B IISpeXOUHHX 30HaX CTBOJia CKBKBHH C B8pTEKaJTBH0r0 Ha 

30 ropE30HTajiBHoe HaupaBJieHiie , BCJieacTBHe HenojiHoro 3awemeHEK 

6ypoBoro pacTBopa neweKTHuu. 

KpoMe Toro, naxepK B3-sa uajioft zmsa He MoryT HaaesHo 

nepeKpHBaTB KaBepH03HKe 3om, itoraa ex jniflelime pa3Mepu 

npesHBaBT JiEHefiKue pa3Mepu noBepxHocra yraoTHeaaH naKepa. 
35 3to ycyiycSmeTCH b cftBasEHax, bckphbehx coia6ociie*4eHTHpoBaH- 

HHe nopojw, rae zwem MecTO ofiBajm nopo;m, ocodeHHo, nocjre 

npOMHBKE CKBaSHHH B ySaaeHHH C ee CTeKOK KorawaTamiDHHofi 
KOpKE* 
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- 5 - 

B ochobjt HacTOflqero Z30dpeTeHira nojioseEa 3a^a^a co- 

3JiaHIIfl CHOCOda 3aKafPIEBaH2ff CTpDJHTeJEbCTBa CKBaKHH , KOTOpHTi 

odecne^^HBaji dH Ha^esHoe pa3odaeHne npoj^KTCBHoro DJiacTa 
ot BHmejiesamHX z npmmKaEzunx k Hewy HeDpo^KTiiBHiix y^iacTKOB 

5 Bpil HaJlHH 3 HEX 30H OCJIOKfleHUH (JvpeHUfl MtiOTO H UpO- 

THBeHHOCTU* 

PacKpHTHe M30(3peTeHflfl 
DocTaBJieHHaa 3ajaHa locTJEraeTca tom, too b cnocode 
3aKafroiBaaEH ctpoaTeji&cTBa cKBannmj, BKJismmeM b cedn bckph- 
10 th6 nposjKTHBHoro nJiacTa, cnycK H ycTanoBKy b cKBaKZHe xo- 
jiohhh odca^HHX Tpyd d XBocTOBHKa c ©HJLtTpoM c odecne^eKaeM 
hx repMeTiraoro coeanHeHHH ue^zor codoii,n pa3odmeHHe Henpo- 

JQTRTKBHHX J^aCTKOB OT DpOflyKTEBHHX, COIUBCRO 330(5peTeHHK) f 

cnycK b cKBarafly kojiohhh odcajcHHX Tpyd h XBOCTOBana c shjilt- 
15 pom ocymecTBJEHDT paaaejQiHO, a hx repHeraraoe coe^HHeHse 

DCyme CTBJIHEJT B CKB33ZBB » OpH 3TQM BO MeHHDeli Mepe DJJHy H3 

Tpyd xBOciOBHica Hepea ero cnycKOM b cKBaKHHy npo^iumpyiDT c 
oc5pa30BaHHew no MeHunefl wepe asyx npoaojiLHHX roop m mjjcmzs- 
psrcecKZX kohuob c pe3LdaMH f a nocjie cnycKa XBocTOBHica b 
20 CKBaKHHy npoon^BHyx) Tpydy pacnmpsM jyw ycTaaoBKH xboctdbh- 
Ka b cKBasHHe h pa3o6meHnfl HenpoEyKMBHHX DJiacTOB ot cpo- 

JQTKTH3HHX* 

DpejwaraeMoe 230dpeTeHae no3BOJEieT 3a ctot hckjehcheh 
npnweHeHKH jyur ycTaBOBRH xboctobhkob c cmaTpaun KOHCTpyn- 

25 THBHO - CJIOEHHX pa3S>eSEHZTeJiefi B DO^BeCHHX yCTpo2CTB f a 

TaKse naitepoB ph pasodmeaaa u^acTOB ynpocTHTB ste padora 
e odecaeraTB dojiee Haaeraoe pasodmenne HenpojiyKMBHiix DJia- 
ctob ot npojcrKTHBHoro anacTa, a TaKEe DepeicpHTHe 3 oh ocjioe- 
HeHflH (Kasepn, odBaJioa nopojc*, njiaciOB c aHo?<5ajn>Ho bhcokhm 
30 BflyrpBiuiacTOBHu saBJieane^, Bojjo-raao-apojiBaeHHfi h j^pyrnx) 

JIDdOil BpOTHTOHHOCTB* IIpH 3T0M HagdOJIMIfftt dOCbCKT HOCTHTEeTCH 
B HaKJIOHHHX CKBaSHHSX £ B CKBaHEEaX C rop33 OHTaJIiHHM jrqaCT- 

kom ctbdje, a Taicse b Tex cjiy^anx, Konia npoTHKHHocT* 
yica3aHHUx n^acTos z 30H He no3BOjraeT nepeKpHsaTB hx naicepa- 
35 MB, a neueHTJipoBaHHe Be odecneTOBaeT HajteKHoro pa3odmeHHH. 

Kpot^e Toro t ycTaaoBKQ xBocTOBiuca c niun>TpoM c ncwomiD 
npoSruiBHHX Tpyd no cpaBHeHKso c nsBectHHrj cnocodofvi, corse- 
• ho KOTopoMy 3ta onepanra ocymecTaTuieTCK nyreM neweHTnpoBa- 
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Hflfl XBOCTOBHKa, E03BOJWeT CHH3HTB paCX05 IieMeHTa, COKDSTHTi 

EpsMfl Ha ycTSHOBKy, Tan K2K OTna^aeT Heodxo£JiuocTi> b oeh- 
aaHHH aaTBepfleBaflHff neaeHTaoro pacTBopa n ncnojiisoBaHiiH 
;yiK 3Toro cnemiajrbHKX 6paran padoniDc. 

5 3 ofiHOM H3 BapaaHToa BunojiHeanK £3Ddpe?eHH£ nocjie 

BCKpuTHH npo^yKTHBHoro DJiacTa b cKBaEHiiy cnycxaaT xbocto- 
biik c cnjiLTpoM £ ycTaHaBflHBajoT ero b bpo^kthbhom onacTe 
uyTeM npHsaTiw no MeffHieS wepe ootoH npoamiLHoJi Tprdu npn 
ee pacmnpeHZZ k cTeHKe CKBaKHHH, a 3aieu b cKBasaHy cnycKa- 

10 dt KOJI0EH7 odcaaHHX Tpyd, HHKHKfi KOHeu KOTopofi repueTHrao 

COeOTHTOT C BSpXHKM KOHUQM XBOCTOBHKa. 

IIpeanaraeMHfl BapnaHT sunojiHercaa H30dpeTennH no3BoorceT 
ycTaHaBJiHBaTt xboctobhk b HeodcaseHHOM ctboje cKBamau, dJia- 
rosapn neMy odeoneTOBaeTca HajesHoe pa30dmeHHe dpo^kthbho- 
15 ro njiacTa ot Bumejieasamax aenponyKTHBHHX djectob, npeaoTBpa- 
maeTCH cyaeHHe szaMeTpa cKBasniHH h cHnsaeTOH pacxoa odcas- 
ehx Tpy6# 

B ffpyrow Bapaame BmojiHeHiw isodpeTeHHR b sa^ajie b 
CKBasmy cnycKaur so npoflyKTHBHoro m&acTa b yaraHaBJiHBaDT 

20 KOJioHHy odca^BUX Tpyd 9 a sateM nooie bckphth* np o j(y kth bh oro 
mxacTa b Hero nepe3 9Ty xojioflHy cuycKauT xboctobhk c pejilt- 
Pom h npn pacniHpeHHH npo$Hjn»Hofi Tpydu ycTanapjiaBajnT ero b 
cKBaxHEe » npn btom npogHJXBHyx) Tpydy npraaMaDT k CTeHKe hhs- 
Hero KOHi^a kojiohhh odcajiHHX Tpyd, odecceHHBafl ee repMeTire- 

25 Hoe coeAHHeHHe c xboctobhkom. 

TaKoll BapnaHT BunojmeflHs D03Bojner HcnojQ»aoBaTi> Hando- 
jiee npocTofi, bhtoahhH h HajiexHHfl cnocod ycTaHOBKH xboctobh- 

KOB C $HJZLTJ>aMH C DOMOiqBX) BpO^AJZBfiHX Tpyd b Tex cjiyranx, 

Kor^a b nponecce dypeHHH CKBaxnau BCTpe^arooi QjiacTU c aHo- 

30 MaJO»HO BHCOXEM BHyTpHDJiaCTOBUM Z&BJIBEZQU 9 KOTOpHe OdLPIHO 

nepeKpHBanr npoueKyTO^HHWiH KOJiOEHawn odcaflaux Tpyd hjih 
KOJioHBawH - w jig TyroaMB" « 

KpaTKoe ODflcaHce nepTesefi 
Jlpyrae nejm h noenMymecTBa HacTonmero HSOdpetreaHH cTa- 
35 Hyr hohothh U3 cjie^yrajero aeTajiBHoro onncaHHR upHMepoB ero 
BHBOJiHeaHfl h Bp&naraeMHX qepTeEe£, aa kotdphx: 

<5>nr. I H30dpazaeT K0!«uuieKT o d opysoBa hhh jwh cnycKa n 
ycTaHOBKH XBOCTOBHKa C §2JILTP0M b cKBaazfle; 
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$nr.2 - ceneHEe IT— II aa cur. I; 

our. 3-4 - ycTaHOBKy xboctobhiq c ohjibtpom b cKBasHKe; 
<?bt. 5-6 - BapnaHT ycTaHOBKH XBocTOBUKa c coejimpom b 

CKBaSHHe* 

5 HymzZ BapnaH? ocymecTBJieaafl B30dpeTeHHa 

Cnocod 3aKaffTOBaHEK CTpoHTeJiLCTBa cxBaszHH 3aKjno^aeT- 
ch b pa3#eJiBK0M cnycKe b ciCBazzny n repMeTBrcaow coejtzaeHUH 

BHJTpH ee 1COJIOHHH OdcajtHHX Tpyd £ XBOCTOBZKa C ©HJTBTpOM. 

Ho Mefiiicefi wepe ow B3 Tpyd XBocroBaiea nepes cnycKQM b 
10 cKBasEKy npotpzJiEpyDT c odpa30BameM bo ueHHnefi uepe rayx 
Bpo^oJ3»Hsx ro$p b mumfiflpn^ecKHx koeiiob c pes&daMz. Upo- 
jayKTHBHKH njiacT aaTeM BCKpHBaDT, cnycicaDT b Hero xbdctobbk 
c i&jobTpou, nocjie ^ero npo$mn»HyB Tpydy pacmnpurT juk 
ycTaEOBKQ XBOCTOBflita b cKBasaHe b pa3odmeHEa HenpoflyKTEB- 

15 BHX DJiaCTOB OT Dp OgyKTHBHUX* 

B COOTBeTCTBHB C OXKHM B3 BapHBHTOB BHD OJIHe HUH CDDCOda 

Doane BCKpHTEH npo^yKTEBBoro noiacTa b cKBaszHy cnycicaDT 

XBOCTOBBK C CMLTlMpOM B yCTaHaBJIHBaiOT ero B npOJQTKTHBHQU 

njiacte nyTeM npzKaTBH no MeHBmeil Mepe osflofi npoarajiLHoft Tpy- 
20 6u npz ee pacnmpeHBB k cTeHKe cKBasHHH* 3areM b cKBaxaHy 
cnycKaDT KoaoHHy odcanmcc Tpyd, msumH icoaeiz KOTopoS repwie- 

TOTHO COejmEHK)T C BepXBHM KOHHOM XB0C?0BBXa» 

B C 0 OTBe T CTBBH C ^pJTTBM BapBaETOM BHD0JIH6HZ£ B30(5pe- 

TeHBH BHa^ajie b cKBasaHy ao npcnyKTHBHoro imacra cnycicasT 
25 b ycTaHaBJimaDT KOJioaey odcaagg Tpyd, 3aTeM nocjie bckthtbh 
npo^yKTHBHoro njaacTa b aero ^epe3 3Ty ROJioaay cnycscasr xboc- 
tobhk c ©BJEbTpoM z npn pacnmpeaHH DpofcHOTHOfl TpydH ycTaaaB- 
jmBaroT ero b CKBasBHe. ElpogzjiBHyiD Tpydy npB stom npHKaMara 
r CTeHKe HBKaero ROHixa kojiohhh odcajtmcc Tpyd, odecne^mBaR 
30 ee repjeTHTOoe coe^BHeHBe c xboctobhkom. 

Cnocod ocymecTBJDDQT c domoqbb ycTpoficTBa, BKMnomsTO 
b ced* KOJioHHy ciypHJiBHHx Tpyd I ($ar.I) f KOJtOHHy odcaaHHX 
Tpyd 2 (obt,3) , xboctobbk 3 c nepeopapoBaHHUM odhjibtpom 4, 
coeOTHaeMHS c KOJioHHofl dypftJTEHHX Tpyd I c bqmoiib>b nepexoaKB- 
35 Ka 5 h nepeBOKHBKa 6. nepexDjum* 5 (ajieMeHT, coejuiHHOTHii 
TpydH c pasHHME ^HaMeTpaim) cweeT nepeuOTKy b Bzjie cejyia 7 
b mpoBoro KnanaHa 8 (qbt*3), pa3flejironcno bojioctb xboctobh- 
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Ka 3 c cnrarpoM 4 h kojiohhh odcanHHX Tpyd 2. nepeBOflHmc 6 
(car. I) cHabseH KJianafiOM 9, nepeKpHBasmai kh Ha* 10. cood- 
gaanpafi ddjioctb kojiohhh dypHJL&HHX Tpyd I co cKBasraofl II e 
cjrysaiimi! jum 3anojiHeHEH hojiocth kojiohhk (frmuihma. Tpyd I 
5 cKBasHHHOti sotkocti.B3 upE cnycKe KOfinoHeHTOB ycTpo;lcTBa B 
cKBasHHy II* no MeHBmeii Mepe osna zz Tpyd 12 XBOcTOBHKa 3 
3Hnojiflsaa npo©2JiBHo!! c no weHBmefl wepe jsbtmh hpojiojibhhmjj 
ro$pa?a 13 (car.2), pacn o Jiose hhkwh cnMMeTpiriHD oTHociiTeJis- 
ho nesTpajEbHoa och TpydH 12, 2 TTTmmflpgqe ckbms KOHnawn c 
10 pe3B(JaMH (Ha fiar.I He noica3aHH)« TocpH 13 npo$a»mx rpyd 
12 3ano-iHeHH repMeTH3Hpyumea nacrofl 14. Ha KOBne carc&Tpa 4 
yctafiOBJieH neHTpaTop 15, odecpetnraaKTnnft ne HTpzpoBaHEe $bjh>t- 

pa 4 OTHOCHTeJTBHO CTeflKZ CKBaaOJHH II. 

B cjiynae npoxosaeHZH ck^shhh II qeps3 HenpojjyKTHBfme 
15 jniacTKz b ee ropE30HTam.Hofi nacra ejih'ptoom c 3thmb jrsacT- 
K2MB xaK noieasaHo Ha gasr.1,3,4, nepcpopaiiHDHHHe DTBepcTaa 16 
$Ejn»Tpa 4 3aKpHBaBDT aar-nynncaMK 17 23 xawmecKH pa3pymaeMo- 
ro Marepaajsa, Hanpmiep, MarHHH. HpooiurbHHe TpydH 12 pacno- 
jiaraOT Ha cooraeTCTByBmnx yracTKax XBOCTOBZKa 3 c qjmltdom 4 
20 juw pa30<5meHra npojsyKTHBHofi tooth bpoj^kthbhoto DJiacTa IB 
ot HeopcuiTKTHBHoii, a sarae juin coejameHiiH XBocTOBHKa 3 c 
KOJiOHfiofi odcajsmix Tpyd 2. 

B ycTpoacTBo hxdott Tarae pa3BamieBaTajn» 19 (Sm\5) , 
zcnojtB37eMu£ BrapaBJieHHH roip 13 npoaaucbHux Tpyd 12 
25 nocjie zx pacmapeHSH. 

Cnocod ocymecTBJKDT cjiesyamm odpa30M. B npouecce dy- 

peHOH CKBaSEHH II (^HT.l), Depejt 3CKpUTHeM npOffiTKTHBKOrO 

njztcTa 18 1 H3BecTHHMH npHeMaMBH30J2pyBT see HecoBwecTHMHe 
no ycJioBHHU dypeHna iuacTH, pacnojioseHHue Buzne npoxyjcrflB- 
30 Horo IS, a nocjie bckphthh nocjieaHero 2 ddouhbkh cTBOJia 
CKBasHHH II b Hee cnycicaDT Ha kojiohh6 dypantHHX Tpyd I 

XBOCTOBEK 3 C IipeEEapHTeJEbEO nep*OpHpOBaHHHJ4 6BJIBTP0M 4, 

coeMHeHHHS c kqjiohhoS dypsJiBHux Tpyd I c homoebb nepsxos- 
mm 5, npocbzjaiHHX Tpyd 12 z nepsBOjiHEKa 6. IlepsopanzoHHHe 
35 oTBepcTHH 16 qpnttTpa 4 3aicpHTK 3arjryiHKaM2 17. 

noaie jjocMseHZH ^zjcbtdow 4 3adon craasHHH II b hojio- 

CM DP05HJIBEHX Tpyd 12 3aKa^K0S DOOMHBO^IHOS SHJUCOCTB 00- 

sjtasjT JiaBJEHas, Heodxo^oe jyw EunpaBJieaaH dpo^ojibhhx 
roop 13 h npasaTM cTesoK Tpyd 12 k ctshkc CKBasnm II 
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(oht.3), o6ecne^EraaH cobmcctho c repMeTJDHpnrmeSi nacToli 14 
repjBTH^Hy© sisojihuhe) hsepoj^kthbhhx v^ectkob npojyKTKBHoro 
u^tacTa 18. 

3aTew kojiohht CypHwiBHicc Tpytf I (^ht.I) HviecTe c nepe- 

5 BOflHHKOM 6 OTBHfFUIBaiDT OT BepXHEX npO§JUttHUX Tpytf 12 £ IlOfl- 

hhmsdt its cKBaraHH II, upacoeflHHHBT K hsS pa3Bajir>ne3aTejEb 
19 (pir.5) a cHOBa cnycEaOT b cKBasafly II no sxoaa b Bepx- 
heb) -gaoTB npo$Hjn>mDC tpy<5 12 (far. 3). Bpama^ KOJiOHKy dypEZi- 
hhx Tpy<5 I HisecTe c pasBajrwieBaTejeM 19, npon3BojoflT oKOHHa- 

10 TeJCbBoe BHnpaBJiesEe roop 13 u mioTHoe DpBsaMe cTefiOK npo- 
iHJEbflHX TpyS 12 k cTeHKaw ckbhzzhh I. Ilpz 3tqm repieTnanpyxK 
qag nac?a 14 ($ht.2) ofiecneraBaeT HaxeHHyto repMeTnsanro 
3aip7dHoro npocipaecTBa ckbsehhh II. 

flajiee KOJioHHy 6ypzxhwx Tpy<5 I c pa3aajaflesaTeJieM 19 

15 (gzr.5) no^HEMacT S3 cKBamra II h cnycicaOT b flee KoaoHHy 
odcasHHX Tpjrc5 2 ($Jir.3) sxoaa ee HTOHero icoHoa BHyrp* 
BepxHHx npoqpMBHHX ?py(5 12 c 06pa30BaHzeM 3asopa 20 weroy 
3 mm kohhom, cejutOM 7 h cTeHicaMH sepxmx npomaJTBHHX Tpy6 12. 
3aTeu B CRBasnHy II cdpacmaDT mapoBofi KJianaH 8, kotdphB 

20 cajxHTCH b cejuro 7> pa30(5ma& BHyrpeHme uojiocth XBocTOBHKa 3 
h odcajEofl kojiohhh 2. npon3Bo^rp 3aKaw neweHTHDro pactao- 
pa ^epe3 Koaxoray odcajiHHX Tpyd 2, nocjie ^ero onydcaiDT ee 
heshzQ KOEeii so ynopa b cyzeane b iiepexoaHEKe 5 (g>nr.4), 
H.nocJie saTBepseBaHEH aeueHTHoro paou'sopa, paadypHBaET 06- 

25 pa30BaBqyBCH BHyTpa kojioehh odcasma Tpy6 2 aeweHTHyB npo6- 
17 (He noKa3aHa) t mapoBoS KJiacaa 8 n cejwo 7. 

B cJQmae yciaHOBKH b SnjiMpe 4 BpeMeHEHx 3arjiyineK 17 
(fcar.I) noaaeEHze paspymasiT 3aicaHKo2 a aero pacieTHoll nop- 
khc^oth ($ht.4). 3aieM nponsBojxHT ocBoeme ckbslshhh II. 

30 B Tex cjyrojix, Koraa d p o jcy ktebhhS miacT 18 BCKpHBaoT 

Docjie cnycjca kojiohhh oticagHux Tpyd 2 (Hanpmiep, npoMesyro^- 
HOfl ran 8KcnJiyaTanH0HH0ll) , to xboctobhk 3 ycTaHaBJiHBaDT 
rryreM npEEaraa ctchok BepxHEx npotmiHHX Tpyd 12 k BHyT— 
peHHBM CT6HKfl*4 HHSHero KOHUa kojiohhh obcanHHX Tpy6 2(to.6). 

35 JUw 3Toro c j^otom Beca XBocTOBjaca 3 z cM3>rpa 4 pacneT- 
hhm nyrer^ onpefle^nro? neodxoamtp) jyiany BepxHHX npogmjiLFncc 
Tpyd 12, c nouomtro kotophx dynyr zx ycTaEaBazBaTB. Ha Konne 
oajiBTpa 4 KpenHT daejaK 21 (roar. 5) c cejyioM 22 dob naposoii 
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KJiauan 23 z orpann^nrejieM 24, ppsaoTspamainronM nepewemeHne 
KJiacaHa 23 b odpaTHOM HanpaMeHBH. IiHTepsaji kojiohhh oGcan- 
hhx Tpy6 2, 3 kotodom sojehh ycTaHaBJuraarB npoaarame Tpy- 
<3u 12, KaJuidpT^T pacmcpsTeJieM (Ha fear. He noKa3an). 3aTei.i 
5 K KOJioHHe 6ypoLHHX TpyCJ I opacoejCHHHiDT pa3Ba^BueBaTejn> 
18, coejUJHeHHHli c mumEapHHecKoS tootld 25 BepxHeii npocuunr- 
HoJi ipydH 12 XBocTOBHKa 3 c DOMomLB jieBOii pe3i6n 26, cnyc- 

KaBDT CKOlvfflOHOBaHHHfi TaKHM 06pa30W HHCTpyMeHT B CKBaEHHy II 

($ur,5) h npoMHBaM ee, nocjie nero ctfpacHBaDT napoBofi Kaa- 
10 caa 23, nepeKpHBan npn stom otBepcTHe b cezze 22, n 3aKai- 

KOtt DDOMHBO^flon SHHKOCTH B DOJ10CTH XBOCTOBHKa 3 2 CCgJEbTpa 4 

co3jias)T b hkx EasaeHae, ueo6xojimoe ;mh onpeccoBKa Bcefi 

KOMHOHOBKn, DDE £6iiCTB2eM KOTOpOrO OOTOBpeweHHO BHnpaBJUDDT— 

ch ro$pn 13 Bcex npogjsjEBHHX ?py6 12, KOTopue (tarn BKJno^em 
15 b KOtanoHOBfqr otfopyjiOBaflHH. 3 pesyjiBiaTe 3Toro deHKE sepx- 

H2X npOQKJXBHHX Tpyd 12 DJLOTHO DpHatHMa IDT Gfi K CTeflKG HHSflero 

KOHua kojiohhh odca^HHX Tpytf 2 (ojar.6). 

3 CJoynae BfumrceHiw b KOMMHOBKy epocdhjibehx Tpyti 12 ote 
pa3o6meBZ£ h e np o^y kthbhhx djiqctob ($ht.3) oh BHnojmeHZff 
20 Bcero csuiBTpa 4 A3 npogajcbHHx Tpyd 12, *afc D0Ka3aH0 Ha oh- 
lypax 5 2 6, to cieHKH sthx Tpy<5 12 Taxae motho npasHMaM- 

CH K CTeHKe CKBaSHHH II* 

HaMseHHeM 2 nocemKofl HKcrpyMefrra npoBepraar ycirolhzE* 
boct* ycTaHOBKH XBOCTOBHica 3 o ©2JU>?poM 4 Ha oceBoe cweme- 

25 me. 3a?eM BpameHaeM kojiohhh dypzjiBHHX Tpy<5 I c pa3Bajrme- 
BarejieM 19 snpaBO bhtih h^bsjo t nocJtejifiBft 23 mumHffDOTecicoro 
KOHQa 25 BepxHe2 Dp0$2JIJ>H0£ TpyOH 12* OnHOBpeMeHBo HHKH2e 
Bajaqyramje 3JteM6HTU 27 pa3BaaEneBaTeJK 13, nojuntMaHct BBepx, 
pa 3 BajiHxoBHBasT peaifiy 26 muuiBflpiraecKoro KOHUa 25, yae;m- 

30 TrprRflCT ero BHyrpeaazS j^aweTp. 3a?eM 2HCTpyweHT nojzam BHZ3 
c ojiHOBpeiieHHofl npowHBKofl 2 BpameaeeM ero BnpaBO, b pe3yjiB- 
TaTe nero bpohoxohet ^a^Hefimee pa3 Ba Jn>uoBHBaHjge munutupH- 

HeCKHX KOHUOB 25 2 BepXHUX DP0P5JIBHHX Tpy(5 12 HHSHBMH z&Xb- 

v$twu& 3JieMeH!rajiiH 27 2 BepxHHMz 28, Huem2M2 6qjb>w& jiaa- 
35 ueTp , neM H2ra2e* 

IIO 0K0HHEE22 pa3 BaJIKXOBHBaHflH Dp0&2ABHHX Tpy6 12 2X 

»iecTe c KoaoHHOtt oflcajiRWX TpycJ 2 onpe c coBHBaDT Ha rep^e- 

T2HH0CTB C03JiaHHeM B H2X TOBJieHJW. IIp2 0TCyTCTB22 TepMeTOT- 
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hoctb pa3 saJiMoaHEaHne hobtophbt. 

3 anyrojcc BJcroneHita b komoohobk7 xsocTOBHica 3 zm. 
$ajn»Tpa 4 EonojiaHTejnbHHX eposhjebhhx Tpyd 12 ($nr.3) hot 
BKDOJiHeHHK 5cero 5Hjn>Tpa 4 H3 0po$njn>HHX Tpyti 12 (isr.5,6), 

5 nepoopaiiHOHHHe oTBepcTHH 16 aaxpHBaroT 33TJjjmgaim 17 B3 
munecKE paspymaaworo MaTepaajia, ROTopne noone 3aBepmeHEH 
padoT bo ycTaHOBKe ZBOCTOBZKa 3 c Seeltpom 4 pa3pynm)? sa- 
Ka^Koa cooTseTCTBTEmero xEMpeareHTa. 

npouHnureHHsm npzMeflmsocTB 

10 npejmaraeMHfi cnocotf nosBOiweT HaaasHO pa30<5maT* npo- 

J37kthbhhK nJiacT ot BHrnejieatamax Henpo^TKTHBHHX intacTOB, a 
TaKse ot gpflMHKaimgx k HeMy 2 nepeMezaxnizxc* c hhm spyrax 

H e DpOEjTKTBBHHX y^aCTKOB CKBaSHHH (363 UBU e HTHpOBa HUH $HiEbT- 

pa-XBocTOBEKa. Elpn 3 tom ynpomaeTcn TexHoaoraa ycraHOBKH 

15 XBOCTOB2KOB C ^HJIBTpaMK H CHUEaSTCH 3HTpaTfcl 3a CHeT HCXH»- 
"SB HUH KOHCTpyKTHBHO— CJIOKHHX pa3Se^HHKTeJtefi H DO£BeCHHX 

ycipoQcTB, npjw^eHaeMHX npa ycTaHOBKe xboctobbkob, a Tarae 

IIBM6 HTBpOBHHEH HX, KOTOpOMy COHyTCT^TDT aBapHH H 3axpaTH 

Bpewera Ha osraaiLze 3 aTBepxeBaHHH neweHTHoro pacTBopa. 
20 KpoMe Toro, npejyiaraeMHfi cnocod no3Bo#ieT pacrnHpura 

ocSjihctb ero npzMeaeHHE, Tan kbk oh mosst (5htb HcnoJE&aoBaH 

KHK B OdcaKeHHOM, TaK B B HeOtfcaseflHOM CTBOJie CKBaHHHK, He- 
3 EBB 0 HMO TOJTTTOM 3 OH DOrJIOQeHUH OpO&IUBO^HOfi SOOIKOCTZ, 

Bo^onpoflan:eHM t h npaKTFseciaj cfeo cymecTBeHHoro yuesmesEK 
25 ggSttneTpa cKBaxuHu. 
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S0R3TJIA H30EPETEHHR 

1. Cnocod 3aKafmiBaHiifl CTpoHTejacTBa ckbskshh » ekjtd- 
vatwlt 3 cedn BCKDKMe npoayjcTKBKoro njiac?a (18), cnycic h 
ycraflOBicy b CKBasHHe (II) kojiohah odcajiHHx Tpyd (2) 15 xbo- 

5 cTOBiuca (3) c $HjrBTpoM (4) c odecneHesEeM ex repMeixniHoro 
coeRHHeHEa Messy codoii, e pasodmerae aenpojtyKTHBHHX ynacT- 

KOB OT nDO^yKTEBHHX , 0 T JI 2 H a H) m fl 2 C H TeU, HTO 
CDyCK B CKBaSEHy (II) KOJIOHKH Odca^HHX Tpyd (2) H X30CTOBE- 

Ka (3) c $2jaTpois (4) ocymecTBJDE3T pasaeJttHO, a ax repwe- 
10 sjnHoe coejxsHeHHe ocymecTBjmor b cKBassBe (II), dpitstdm 
no MeEbmett uepe oaHy H3 Tpyd (12) XBOCTOBHKa (3) nepe* ero 
cnycKOM b cKBasEgy (II) npoprjuipyiDT c 0<5pa30BaHneM no mshl- 
meii Mepe jcsyx npoaojEwnix ro$p (13) a muni nzpzne ckhx koa- 
aoB (25) c pe3LtfaMH (26), a nocxte cnycKa xb Octobers (3) b 
15 cKBamay (II) npo$Hjn>Hy» Tpydy (12) pacnmpHBT juw ycTaaoB- 
kh XBocTOBEKa (3) b CKBasHHe (II) 2 pa3odmefiHH HenpojyKTflB- 

HHX DJraCTOB OT DpO^KMBHHX. 

2. Cnocod do B.I, OTJiHHeiomiificfl Tew, hto 
nocJie BCKparaa nposyKTKBHoro nuacTa (18) b cKBasnny (II) 

20 cnycKaDT xboctobhk (3) c gtaaMpoM (4) h y CTa HaBOTBaiDT ero 
. b npo^yKTHBHOhs BJiaoTe (18) nyTeM npirxaTiw no Meawneii Mepe 
o^ho£ npopjJiBHOfi ?pydu (12) npn ee pacsmpeaEii k creHxe 
cKBaxHHH (II) , a 3aTeM b cKBamRy (II) coycKasT KoaoHHy od- 
cajiHHX Tpyd (2) , FmHtrff Koaeu KoropcC repMera^Ho coexunflBT 

25 . C BepXEEM KOHUOM XBOCTDBHKa (3)* 

3. Cnocod no n.I, oTJrnHaronHiicH TeM, hto 
b Harare b cKBasaHy (II) cnycicaDT no npoayKTscBHoro aaacTa 
(18) z ycTaflaBMBaPT KOJiOHHy odcaEHHX Tpyd (2), a 3aieM noc~ 
jie bckdhthh npojcyKTHBHoro nJiacTa (18) b aero ^epe3 3«ry 

30 KOJioflHy cnycKaDT xboctobek (3) c gwihvpmi (4) e npu pacniH- 
peHsw npo^raiHDft Tpyda (12) ycTaHaRJiHBaxrr ero b cKBara- 
He (II), npn 3T0M npogjEWBHyp Tpydy (12) npz&mam k CTeiute 
HZSHero kohto kojiohhh odcasanx Tpyd (2), odecneqmafl ee 
repweTHHBoe coexBHeaue c xboctobhkom (3). 
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(57) Abstract [sic - as provided in English in original patent application] 

The method disclosed of finishing a well involves lowering and hermetically joining a 
casing column (2) the well (1 1) with shaft section (3) and filter (4). Before lowering the 
pieces into the well (1 1), at least one of the pipes (12) of the shaft section (3) with filter (4) 
is shaped in such a way as to create at least two longitudinal corrugations (13) and 
cylindrical ends (25) with threads (26). The productive layer (18) is then opened up, and 
since the shaft section (3) has been lowered into the said layer, the shaped pipe (12) is 
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(57) Abstract [as translated from Russian in original patent application) 

A method for well completion that includes separately lowering a casing string (2) 
and a liner (3) with screen (4) into well (11), and joining them in a leakproof 
manner in well (11). Before lowering into well (1 1), at least one of pipes (12) of 
liner (3) with screen (4) is shaped to form at least two longitudinal corrugations (13) 
and cylindrical ends (25) with threads (26). Producing formation (18) is then 
tapped and after lowering liner (3) into it, shaped pipe (12) is expanded to secure 
liner (3) in well (11) and to isolate the nonproducing formations from the producing 
formations. 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake,, and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. , . 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 1 7 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 11 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the wails of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then ths tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 



WO 95/03476 



PCT/RU93/00173 



-12- 
CLAMS 

1 . A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (11) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (11) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3 . A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (1 1) down to producing formation (18) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig. 1 
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[see Russian original for figure] 
Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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